Introduction: Telehealth may be a cost effective modality in healthcare delivery, but how well used or how appropriate it is for the care of Indigenous peoples is unclear. This review examines the evidence for telehealth in facilitating chronic conditions management with Indigenous peoples. Methods: Databases were systematically searched for qualitative or quantitative primary research studies that investigated telehealth use for chronic conditions management with Indigenous peoples worldwide. Evidence of effectiveness was by consumer health outcomes, evidence of acceptability was through consumer and user perception, and health service feasibility was evident by service impact. Data were assessed for quality and data extracted using pre-defined tools. Results: Articles (n=32) examined effectiveness (n=11), critiqued telehealth from the perspectives of the client (n=10) and healthcare professionals (n=8), and examined feasibility (n=12). Studies reported Indigenous people tend to be satisfied with telehealth, but are sceptical about its cultural safety. Evidence for the effectiveness of telehealth from a western biomedical perspective was found. Conclusions: Telehealth is promising; however, a lack of robust studies in this review make tangible conclusions difficult. A better overall understanding of telehealth use with Indigenous peoples, including delivery of culturally competent health care, true consultation and cultural competency of the professionals involved, would be helpful. Telehealth may have the potential to improve health care for Indigenous people, however the modality needs to be culturally competent and the care received must be culturally safe.
Introduction
Chronic diseases including such conditions as cardiovascular, respiratory and renal diseases, as well as disability caused by injury such as burns and to the spinal cord, affect many people around the world. These conditions are mostly characterised by complex causality, multiple risk factors, long latency periods, a prolonged course of illness and functional impairment or disability
1
. As a result of their often intense and prolonged requirement for health care, chronic conditions impose significant costs and challenges to health systems aiming to deliver cost effective, yet effective and appropriate, health care 2 . Compounding these challenges is the fact that chronic conditions disproportionally affect more Indigenous than non-Indigenous people, who have been shown to have significant challenges accessing health care 3,4 .
Telehealth, a relatively new modality for healthcare delivery, aims to address some of the challenges facing health systems by increasing healthcare access and quality, enhancing health outcomes and reducing the high costs associated with speciality healthcare services 5, 6 . Telehealth is currently used differently across the world with various levels of effectiveness for healthcare administration, provision and education
7
. There are no strict definitions for telehealth: in some instances, telehealth is described as a model of care when distance separates those involved 4 . At other times, it is recommended as a modality used to strengthen the provision of health care 7 . Broadly speaking, telehealth is the use of information and computer technologies to deliver health care and transmit health information Telehealth lends itself to providing some of the necessary ongoing health care for people suffering chronic conditions [8] [9] [10] [11] and as a result may have a positive influence on the health and wellbeing of Indigenous peoples experiencing inequitable access to health care. This is particularly the case where people experience geographical isolation and system factors that can inhibit access. The evidence for telehealth is still developing, and the cost effectiveness of telehealth is inconclusive due to lack of quality research data 12, 13 . Health care provided using telehealth to Indigenous peoples often occurs at the cultural interface between non-Indigenous healthcare professional and Indigenous patient. The cultural interface is where different knowledge systems interact: 'it is a place of tension that requires constant negotiation'
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. Telehealth, a subsidiary of technology, cannot be separated from the actual health care itself. Like any healthcare provision for Indigenous peoples, telehealth needs to be culturally appropriate for it to have meaningful health benefits
15
. A recent report highlighted how the introduction of culturally specific care '… through culturally knowledgeable providers, onsite tribal outreach workers … as well as building rapport, trust, and engagement with the target patient population'
16 may support more culturally safe care. However, there are gaps in the published research regarding how well telehealth can deliver culturally appropriate care to Indigenous peoples 17 .
Telehealth reviews highlight the need for further exploration around the acceptability of telehealth for use with Indigenous peoples 18, 19 . Where telehealth is received favourably, it is not clear if this is about telehealth per se or about the benefits of receiving any service at all in a remote community 20 . More consideration of the effectiveness of telehealth in terms of providing culturally appropriate health care to encompass a more holistic concept of health for Indigenous peoples would be helpful in providing a clear understanding. Critical reflection of all telehealth processes and reported outcomes, including from the perspective of the Indigenous peoples who use the service, would be valuable.
Aboriginal wellbeing'
21
. As a result, health systems that produce models of care that include telehealth, and the healthcare professionals enacting health care via telehealth, should incorporate and support a holistic view of health such as this. Further still, to be acceptable for recipients, telehealth as a modality for healthcare provision for Indigenous peoples needs to be culturally safe. Culturally safe care is an outcome defined only by the individual receiving care 22 , and is usually experienced by those who receive care from culturally competent healthcare professionals and systems
23
. This review is a systematic meta-synthesis to describe the effectiveness of telehealth for the care of Indigenous peoples with chronic conditions. The focus is to critique the evidence of telehealth for managing chronic conditions in Indigenous populations in three ways: the effectiveness of telehealth in terms of health outcomes (morbidity, mortality and quality of life); the acceptability of telehealth as to how it encompasses a holistic model of health for Indigenous peoples as healthcare consumers and for healthcare professionals; and the feasibility of uptake for health services. Information and communication technologies have the unique capacity to reach underserved populations because of their wide and instant dissemination capability. The evidence for the implementation of telehealth and its ultimate role and effectiveness in providing health care to Indigenous peoples requiring chronic conditions management is yet to be clearly defined. This is especially the case for respecting non-Western biomedical views of health and wellbeing and the lack of evidence for the use of telehealth in respecting the cultural values and health beliefs of Indigenous peoples. It is unclear if actual health outcomes and inequities can be addressed for Indigenous peoples through the uptake and use of telehealth in health services.
Methods

Search strategy
A systematic search of the literature was conducted in August 2015 for studies relating to three concept areas: telehealth; Indigenous status; and chronic conditions. Studies were identified from an electronic database search using a combination of subject headings and keywords (Appendix A) in the following databases: MEDLINE and MEDLINE in Process; CINAHL; Web of Science; SCOPUS; Informit; and the Cochrane Library. The search included the following limitations: English language; and last 10 years.
Inclusion and exclusion criteria and quality appraisal
Studies were included in this review if they met each of the following criteria: presented findings from primary research; investigated any aspect of telehealth supporting chronic conditions management; involved Indigenous peoples of any age; and addressed one of the three research questions. Qualitative and quantitative studies were included and all case series and reviews excluded. For each of the three research question (effectiveness, acceptability and feasibility), a range of outcomes were eligible. Outcomes for effectiveness related to Indigenous peoples health outcomes. Evidence of acceptability were by perception of telehealth use by Indigenous peoples as healthcare consumers in terms of cultural acceptability and healthcare professionals in terms of health service delivery. Outcomes related to feasibility were directly regarding health service impact, for example diagnostic capabilities. The included studies were summarised using a standard data extraction form including a combination of the following items dependent on study type: aim; study design; participants; Indigenous group; country; telehealth intervention; chronic condition management; outcome; and study limitations. Where identified, facilitators and barriers to telehealth as a modality in healthcare delivery were recorded. The strength of evidence for each of the studies included for review was assessed using criteria from the Joanna Briggs Institute 24,25 . Levels of Evidence for Effectiveness (Table 1) 24 and Grades of Recommendation (Table 2) 25 were assessed for all included studies. Grade A A 'strong' recommendation for a certain health management strategy where (1) it is clear that desirable effects outweigh undesirable effects of the strategy; (2) there is evidence of adequate quality supporting its use; (3) there is a benefit or no impact on resource use, and (4) values, preferences and the patient experience have been taken into account. Grade B A 'weak' recommendation for a certain health management strategy where (1) desirable effects appear to outweigh undesirable effects of the strategy, although this is not as clear; (2) there is evidence supporting its use, although this may not be of high quality; (3) there is a benefit, no impact or minimal impact on resource use, and (4) values, preferences and the patient experience may or may not have been taken into account.
Synthesis
Data selected for inclusion were narratively synthesised and initially presented in terms of quality and design for each research question. The effectiveness of telehealth in terms of health outcomes of consumers was grouped thematically by intervention type, origin of research and health outcome. The acceptability of telehealth data were presented narratively:
first, for consumers and second for healthcare professionals. Data relating to feasibility of telehealth were synthesised in terms of health service impact.
Results
The electronic database search returned 2680 studies. . For the studies reported by health services, telehealth was feasible in terms of health care and service delivery, and healthcare professionals were somewhat satisfied with using telehealth; however, they found difficulties with information and communication technologies a consistent barrier. The data and heterogeneity of the 32 included studies meant they were not suitable for meta-analysis, and as such a meta-synthesis is used to report in narrative form.
Effectiveness of telehealth (Supplementary table 1)
Of the 32 studies described in this review, 11 reported the effectiveness of telehealth in terms of health outcomes (morbidity, mortality and quality of life (QOL)) for Indigenous peoples requiring chronic condition management. Study types included four randomised controlled trials (RCTs) and lack of randomisation 36, [38] [39] [40] [41] . The larger RCT with a 5-year follow-up found telemedicine increased the percentage of participants who obtained diabetic retinopathy screening examinations when compared with traditional surveillance. This result may be limited by use of a monetary incentive increasing followups in both groups in the last year of follow-up; however, they should not have affected the proportional difference 35 .
Figure 1: PRISMA flow chart
The most common telehealth intervention, described in six of the studies, was home internet-based monitoring 32, 33, 37, [39] [40] [41] . Other telehealth interventions were three asynchronous image/data transfers for screening, diagnosis and monitoring 29, 34, 35 and two evaluating the use of real-time for assessment and management of chronic conditions 36, 38 . Seven of the studies were based in the USA with American Indian and Alaska Native people, three in Australia with Australian Aboriginal and/or Torres Strait Islander people and one with Maori people from New Zealand. Not all of the participants included in four of the studies were Indigenous peoples [34] [35] [36] 39 . Improvements in morbidity were seen by better disease control 40,41 and reduced hospitalisation rates and days spent in hospital
39
. Reductions in rates were not significantly greater when compared with a matched cohort; however, changes to services may have contributed to results evident in the control group for this study
. Improvements in QOL were evident by a reduction of unnecessary transfers
36
, increased prescription drug use 38 and reduced specialist review wait times
29
. In terms of mortality, a substantial but nonsignificant trend toward reduced mortality in the intervention group of the 12-month pilot study was evident in one of the RCTs, which was limited by small sample size 32 .
Acceptability of telehealth by Indigenous peoples (Supplementary table 2)
Of the 32 studies included in this review, 10 reported on the acceptability of telehealth as a modality to healthcare delivery from the perspective of the Indigenous client. Two of these studies 30, 42 looked at both the Indigenous clients' and the healthcare professionals' perspectives. Differentiation between the two perspectives was clear and enabled separate reporting. All studies reported varying degrees of mostly positive acceptance for a variety of telehealth approaches as the modality for delivery of health care to manage chronic conditions. In particular, Indigenous peoples liked reduced travel costs
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. Level of acceptance was obtained predominantly through qualitative interviews 27, 32, [42] [43] [44] [45] , and measured by self-reported Likert scales in four studies 26, 28, 30, 46 . All studies, including two pilot trials 27, 32 , reported via descriptive study design, and were limited by small sample sizes and thus have limited capacity to generalise.
Facilitators to acceptance of telehealth revolved mostly around healthcare professional cultural competence and information and communication technologies capability. Indigenous clients described preferring face-to-face contact 31 because of loss of connection and relationship with the healthcare professional
. An initial face-to-face meeting was thought to facilitate acceptance of telehealth
, especially for mental health assessments
43
. Clienthealthcare professional relationships, linked strongly to trust and rapport, were a recurring theme across these studies. In one study examining the use of real-time video-conferencing for management of type two diabetes mellitus, a downfall of telehealth was described by its inability to enable good relationships
42
. Furthermore a study that explored acceptability of telehealth for mental health management using real-time videoconferencing highlighted a lack of culturally competent healthcare professionals and systems as key deterrents to the use of telehealth
43
. Conversely, some participants reported greater continuity and access to mental health services, reduced travel time, and increased comfort in disclosure through telehealth
. Similarly, for a small study based in New Zealand
45
, young Indigenous people thought favourably of telehealth as the modality to deliver cognitive behavioural therapy for depression.
Acceptability of telehealth by healthcare professionals (Supplementary table 3)
Of the 32 studies included in this review, eight reported on the perspectives of healthcare professionals in terms of their acceptance of using telehealth. Video-conferencing at health services was the telehealth medium described in all but one of the studies
47
. Five of these studies also reported on Indigenous client acceptance and health service feasibility and therefore appear in other result sections. Studies reported via qualitative design, typically thematically analysed data presented in narrative form, along with survey data from quantitative studies. All studies reported mostly positive views of telehealth as a modality for the delivery of chronic condition management. Acceptance of telehealth appeared to be facilitated by two main themes: knowledge of and access to reliable information and communication technologies, and specific cultural factors including Indigenous healthcare professionals and using traditional practices. Reported acceptance was based upon different aspects of care provision, for example good quality care healthcare professionals and interviewed five found that real-time videoconferencing was not appropriate for specific mental health conditions and limited the ability of healthcare professionals to intervene. For these eight studies, surveys were primarily used to gauge level of acceptance and were limited by small and non-representative samples 28, 30, 42, 47, 49, 50 and little or absent descriptions of methods 28, 49 .
Health service feasibility (Supplementary table 4)
Of the 32 studies included in this review, 20 evaluated various aspects of the feasibility of telehealth use by health services. For the 12 studies that evaluated feasibility in terms of accuracy and service delivery, a range of telehealth methods, interventions and chronic conditions were covered. Five of these studies also assessed acceptability of telehealth for chronic disease management by Indigenous client and healthcare professionals and are included elsewhere in the results. Feasibility of telehealth for health services was in terms of service delivery and use, healthcare professional outcomes and clinical reliability. Study design, aim and limitations of these 12 studies varied considerably, yet results were relatively consistent. That is, telehealth is feasible for use in the delivery of health care. The studies were a mixture of descriptive, comparative and interventional studies, and included three pilot trials. Whilst not from experimental data, the descriptive studies consistently looked at ways that health services were impacted by the use of telehealth as a modality to healthcare delivery. 
Discussion
Key findings
This review highlights that telehealth is being used across the world to manage a wide variety of chronic conditions experienced disproportionally by Indigenous peoples, but lacks conclusive evidence as to its overall effectiveness, acceptability and feasibility. The existing literature provides some evidence for the effectiveness of telehealth in terms of health outcomes from a western biomedical perspective. This was seen by reductions in hospitalisations, decreased unnecessary transfers and increased health management adherence. However, the acceptability of telehealth appears somewhat mixed for the Indigenous peoples utilising such services, and it is not clear whether or how it can enable health professionals to enact a holistic model of health. Telehealth appears to be feasible for health services in terms of healthcare delivery, and healthcare professionals have mostly positive views of using telehealth. Key gaps reflect a lack of research from a holistic health perspective with a need for more focused research on the cultural competency of healthcare professionals and systems in relation to telehealth, and how cultural safety is experienced.
Health systems: health economics and telehealth with Indigenous peoples
Telehealth is not a health system; however, it is a key component of many systems delivering health care to some of the world's most vulnerable people and therefore needs thoughtful consideration to assess functionality. The World Health Organization 57 presents five key components of a well-functioning health system: improving health status; defending populations against what threatens its health; protecting people against consequences of ill health; providing equitable access to people-centred care; and making it possible for people to participate in decisions about their health and health system. This review highlighted that telehealth can improve health status as seen by improvements in diabetic clinical indicators 33, 41 . Public health measures of health promotion, incorporating telehealth, can result in increased involvement with health services 49, [51] [52] [53] , thereby potentially defending Indigenous peoples against the threat and risks associated with chronic disease. The review also highlighted that telehealth results in increased screening rates 35 and health service utilisation
52
, potentially protecting people against the consequences of ill health. Similarly, in this review, telehealth enabled more equitable access to specialist services not otherwise available in some geographical locations. Lastly, it was evident that Indigenous peoples were able to participate in decisions regarding the development of telehealth services in their local community, and thus better participate in decisions about the health care they receive 58, 59 .
This review did not evaluate the health economics of telehealth. It is important to note that the decision to incorporate telehealth into the suite of modes of delivery of health care based purely on economic benefits as an argument for use
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, or by non-Indigenous people and systems
59
, fails to consider Indigenous ways of knowing, being and doing and as such cannot be assumed to be generalisable to Indigenous peoples. Further, it is assumed that a reduction in health service cost does not necessarily equate to increasing effective and efficient quality care. If cost is saved to health services, is there a cost to the Indigenous peoples using the service? When people are happy not having to travel, does this come at a cost to their health?
Holistic health: does telehealth address this multidimensional concept?
Indigenous people across the world value a holistic, multidimensional concept of health that Helen Milroy 21 describes as including physical, psychological, social health and wellbeing, spirituality and cultural integrity. It is important to note that whilst there are some inherent similar characteristics shared between Indigenous peoples across the world, for example their connection to land and holistic health beliefs, significant differences also exist between cultures, like language and rituals. Indigenous peoples are therefore more likely to experience better health outcomes when health care is not compartmentalised, and delivered from a comprehensive model of primary health care to address all aspects of Indigenous health, including social and emotional health and wellbeing. While this review found telehealth is somewhat effective as a modality of healthcare delivery for chronic condition management with Indigenous peoples, the included studies addressed only singular aspects of health and wellbeing and did not encompass a holistic standpoint. For example, physical and psychological health were addressed, albeit singularly, but social health, wellbeing, spirituality and cultural integrity were not addressed. The physical aspects of holistic health could be optimised with telehealth, and whilst psychological health was addressed, it did not translate well with telehealth. It seems the cultural competency of telehealth set up and users in terms of how holistic health care can be provided are yet to be determined.
The cultural interface: barriers and facilitators to telehealth
This review identified where the ability of healthcare professionals and systems to negotiate the cultural interface may increase the acceptability of telehealth from a cultural perspective for Indigenous clients. 
Therapeutic relationships: trust and rapport
Relationship development was key for both Indigenous clients and healthcare professionals in many of the studies. This was highlighted by constant reference to its importance -for better health outcomes, cultural appropriateness and facilitating telehealth uptake. Essentially, the acceptability of telehealth and its ability in having the potential to improve healthcare is dependent on its ability to facilitate and enhance these vital relationships
42
. Two studies focused on different aspects and perspectives of telehealth 32, 43 suggested that initial consults must be face-to-face in order for relationship development. Telehealth may be an acceptable modality to healthcare delivery because it enables Indigenous peoples to receive treatment in their home community. However, when actually given a choice over how their health care is delivered, does this suggest that Indigenous peoples would prefer a face-to-face approach? In contrast, when discussing the use of telehealth for cancer management, the healthcare professionals in one study assumed and agreed that telehealth 'is an appropriate model that is well received by Indigenous patients'
30
. How this assumption was made is unclear. For this study, relationship importance was regarding the benefits of telehealth for healthcare professionals. It was reported that telehealth enabled professional relationships and therefore enhanced collaborative care. When clients want face-to-face contact, time, trust and ultimately relationships
42
, it is difficult to decide on which is the most appropriate model of healthcare delivery for Indigenous peoples. Does the potential of telehealth to bridge a physical divide make it a culturally appropriate and acceptable healthcare model? Further still, can telehealth bridge a cultural health divide?
Strengths and limitations
To our knowledge, this is the first systematic review of studies focused on the use of telehealth for chronic condition management with Indigenous people from around the world. Ambiguity exists regarding a precise definition of both culturally competent care and the holistic management of chronic conditions. The identification of specific aspects of telehealth that are both effective and acceptable for use with Indigenous peoples will assist in guiding health policy and planning. Although every effort was made through our comprehensive systematic search approach to identify all relevant research available, some studies may not have been identified. Furthermore, the studies in this review had methodological limitations. Whilst addressing health economics by assessing the efficacy of telehealth is very important, it was beyond the scope of this study. Recent reviews 12,13 suggest inconclusive evidence due to a lack of RCTs, small sample sizes and the absence of quality data and appropriate measures.
Future research
The present evidence highlights gaps in current research regarding the use of telehealth as a modality for health care for chronic condition management with Indigenous peoples. The review provides guidance on the areas to which future research is mostly likely to be useful. The effectiveness of health care for Indigenous peoples has proved to be greatest when aimed at addressing holistic health needs 66 . This may be addressed by a shift in focus whereby health systems and healthcare professionals value and incorporate the knowledge of communities and individuals with lived experience via community consultation and through embedding Indigenous knowledges into healthcare training. Respectful consultation will highlight the perspective of those who are most affected by telehealth, and in essence will inform more appropriate and acceptable telehealth initiatives
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. A better understanding of telehealth approaches and resultant health outcomes is needed
42
, and similar to other reviews 67 we suggest that more rigorous and larger studies of a wider range of Indigenous peoples is needed to produce more conclusive evidence for the effectiveness of telehealth for beneficial health outcomes with Indigenous peoples. It appears that telehealth is promising, but that more work needs to be done to ensure cultural safety and the cultural competence of health professionals and services with research considering the contexts in which telehealth is being used, in a hope that it is conceptualised to uphold culturally safe practices.
Conclusions
Telehealth is a multifaceted concept involving all aspects of the health system. Its implementation and use as a modality to health care is complex and it is experienced differently on all accounts by services, healthcare professionals and end users. In addition, the use of telehealth with Indigenous peoples raises important consideration of cultural appropriateness and acceptability. This review illustrates issues of cultural differences in healthcare delivery. It highlights differing levels of relationship importance as well as the need for community involvement and culturally competent care when incorporating telehealth in service delivery for Indigenous peoples. Recognition and consideration of cultural competencies will support telehealth in progressing beyond simply bridging a physical divide to having a more positive influence on health outcomes for Indigenous peoples. Indigenous peoples have a right to receive health care from culturally competent healthcare professionals and systems. Further still, Indigenous people have the right to experience culturally safe care. This can be facilitated through respectful listening to and meaningful engagement with Indigenous peoples and communities and by the delivery of care by Indigenous people. All stakeholders share in the responsibility for implementing and maintaining effective and acceptable telehealth for Indigenous people requiring chronic condition management. 
